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Supporting Information
Photos of Field Work Figure S1 -Photos of shallow groundwater sampling at the edge of the Athabasca River, adjacent to Tar Island Dyke (Pond 1), using the mini-profiler system. Figure S2 -Photos of shallow groundwater sampling at the edge of the Athabasca River or one of its tributaries away from any tailings pond (i.e., background samples) using the mini-profiler system. Figure S3 -Photo showing small globules of bitumen extracted with shallow groundwater using the mini-profiler, collected in a plastic volumetric flask, which occurred at several of the background sites. 
PFAS Analysis
Briefly, 300 ml to 500 ml samples of groundwater were spiked with 30 µL of 6 to 15 ng ml -1 methanolic mixture of isotopically labeled surrogates (to track extraction efficiency) and adjusted to pH 3 using formic acid. After conditioning 150 mg SPE (OASIS WAX, Waters) using methanol and SPE-polished water, samples were loaded at a rate of 1 ml min -1 . PFAS were eluted using 5 ml of 1% ammonia in methanol and concentrated to just dryness using a gentle stream of nitrogen gas. Residue was reconstituted in 0.5 ml of 1:1 water/methanol and spiked with 30 µL of a separate isotopically labeled standard cocktail (6 to 15 ng ml -1 ) to monitor for matrix effects. PFAS analysis was by ultrahigh performance liquid chromatography tandem mass spectrometry (UHPLC-MS/MS, Waters XEVO TQS system) operated in negative electrospray ionization mode using previously reported instrumental parameters 50 with further details provided (Tables S2-4) . OSPW samples were processed using analogous methods but using 50 ml sample extractions due to the high concentrations. Each analyte was quantified using relative response to its corresponding isotopically labeled standard via a 15-level calibration curve ranging from 0.003-0.002 ng ml -1 to 25 -30 ng ml -1 . Method blanks were processed alongside samples to ascertain background contamination and spike and recovery experiments were conducted to determine extraction efficiency and matrix effects. All PFAS were below detection limits (<LOD) in method blanks with the exception of perfluorooctanoate which ranged from 0.011 to 0.020 ng ml -1 in the final 0.5 ml extract.
Extraction efficiency (EE) was calculated using:
Where A pre-extraction is the peak area of the surrogate that was spiked into the sample before extraction (for example 13 C 1,2,3,4 -PFOS) and A post-extraction is the peak area of the surrogate that was spiked into the sample after extraction (i.e. 13 C 1,2,3,4,5,6,7,8 -PFOS) just before instrumental analysis. The measure of extraction efficiency provides an indication of the extraction recovery without influence of the matrix enhancement or suppression since both numerator and denominator contain the same matrix. An ideal extraction method produces EE close to 100%.
Matrix Recovery (MR) was calculated using:
Where A post-extraction is the peak area of the surrogate that was spiked into the sample after extraction (i.e. 13 C 1,2,3,4,5,6,7,8 -PFOS) just before instrumental analysis and A calibration standard is the peak area of the same surrogate at equivalent concentration in solvent only (no matrix). The measure of matrix surrogate recovery provides an indication of the matrix effect without influence of analyte recovery because surrogate in the numerator was spiked into the matrix after extraction. When MR <100%, matrix suppression is occurring and >100% suggests matrix enhancement of the analyte signal. An ideal extraction method produces MR close to 100%. Table S6 . Family A and B acids, as methyl esters, in OSPW and Background groundwaters sampled in this study. <DL denotes concentrations below detection limit, 0.2 µg/L. -7 A-8 B- A-1 A-2 A-3 A-4 A-5 A-6 A-7 A-8 B-1 B- 
Family A/B Isomer Concentration (ug/L) OSPW

A-1 A-2 A-3 A-4 A-5 A-6 A
Background Groundwater
Unknowns beside TID
A-1 A-2 A-3 A-4 A-5
